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(54) STEAM CYCLE FOR COMBINED CYCLE USING STEAM COOLING TYPE GAS TURBINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a steam cycle to prevent the 
increase of the temperature of a middle pressure and low pressure 
steam turbine rotor due to a windage loss during starting. 
SOLUTION: A intermediate pressure steam turbine bypass pipe 3 
£^ and a intermediate pressure steam turbine bypass valve 4 are 
arranged between a intermediate pressure/low pressure steam 
turbine steam inlet pipe 1 to guide high temperature reheatet steam 
from a boiler 7 to intermediate pressure/low pressure steam turbines 
IP and LP; and a high pressure steam turbine steam outlet pipe 2 to 
guide low temperature reheat steam from a high pressure steam 
turbine HP to a boiler 7. During starting and in a case of a low load, by 
closing a reheat steam stop valve IPSV and opening the intermediate 
pressure steam turbine bypass valve 4, starting is performed as the 
intermediate pressure/low pressure steam turbines IP and LP are 
cooled by low temperature steam worked in the high pressure steam turbine HP. The reheat steam stop 
valve IPSV is gradually opened and starting is effected as the temperatures of the intermediate 
pressure/low pressure steam turbines IP and LP are increased. 




* NOTICES * 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a vapor cycle for combined cycles using a steam-cooling type gas turbine, A vapor cycle for 
combined cycles using a steam-cooling type gas turbine having provided a medium-voltage steamy turbine 
by-pass pipe way which opens a steam inlet pipe of a medium voltage and a low pressure steam turbine, and 
a vapor outlet pipe of high pressure steam turbines for free passage, and installing a medium-voltage 
steamy turbine by-pass valve in the by-pass line. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the vapor cycle for combined cycles which used the 
steam-cooling type gas turbine, and relates to the vapor cycle for combined cycles which has an effect in 
the heat stress reduction and cooling at the time of starting especially. 
[0002] 

[Description of the Prior Art] Drawing 2 is a distribution diagram of the vapor cycle for combined cycles 
which used the steam-cooling type gas turbine. As shown in drawing 2 , main steam is sent to high pressure 
steam turbines (H.P.) through a main stop valve (HPSV) and a main steam control valve (HPGV). 
[0003]And the reheat steam produced by reheating exhaust air of main steam by the boiler 7 is sent to a 
medium voltage and a low pressure steam turbine (IP-LP gas) through a reheat stop valve (IPSV) and a 
reheat steam regulator valve (IPGV). And the exhaust air which worked by the medium voltage and the low 
pressure steam turbine (IP-LP gas) is condensed with the condenser 8, is again sent to the boiler 7, and let 
it be a high-temperature-high-pressure steam. 

[0004]In such a system, a main stop valve (HPSV) and a reheat stop valve (IPSV) are closed at the time of 
starting, A steamy degree of superheat is gone up in the state of open in the high-pressure steam turbine 
by-pass valve 5 and the low-pressure steam turbine by-pass valve 6, a main stop valve (HPSV) and a 
reheat stop valve (IPSV) are opened gradually, and a steam is flowed and driven to a steam turbine (H.P.) 
and (IP-HP). 
[0005] 

[Problem(s) to be Solved by the Invention]Although a starting method which was mentioned above is taken 
in the system of the vapor cycle for combined cycles using the conventional steam-cooling type gas turbine, 
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When a gas turbine adopts steam cooling, since the rise of the steam temperature of an 
elevated-temperature reheat steam line is set up quickly and highly, at the time of starting, in the case of 
low loading, the temperature of a medium voltage and a low pressure steam turbine (IP-LP gas) rotor rises 
with windage loss, and heat stress or the problem of contact arises in it. 

[0006]In the vapor cycle for combined cycles which used the steam-cooling type gas turbine, this invention 
makes it the technical problem to provide the vapor cycle which can prevent the temperature of a medium 
voltage and a low-pressure steam turbine rotor rising with windage loss in the case of low loading at the 
time of starting. 
[0007] 

[Means for Solving the Problem]In order that this invention may solve said technical problem in a vapor 
cycle for combined cycles which used a steam-cooling type gas turbine, A medium-voltage steamy turbine 
by-pass pipe way which opens a steam inlet pipe of a medium voltage and a low pressure steam turbine and 
a vapor outlet pipe of high pressure steam turbines for free passage is provided, and composition which 
installed a medium-voltage steamy turbine by-pass valve in the by-pass line is adopted. 
[0008]ln a vapor cycle of this invention constituted in this way. By closing a reheat stop valve in the case of 
low loading, and opening a medium-voltage steamy turbine by-pass valve to it at the time of starting. It is 
made to start, cooling a medium voltage and a low pressure steam turbine with low temperature steam 
which worked by high pressure steam turbines, and it is made to open a reheat stop valve gradually, and to 
start, raising a medium voltage and low pressure steam turbine temperature. 

[0009]Thus, in a vapor cycle of this invention, A medium-voltage steamy turbine by-pass pipe way is 
provided, since heating by windage loss of a medium voltage and a low-pressure steam turbine line can ease 
and control with low temperature steam which worked by high pressure steam turbines, a rise of 
medium-voltage steam turbine inlet temperature becomes smooth, and heat stress of a rotor wheel room is 
reduced. 
[0010] 

[Embodiment of the Invention]Hereafter, the vapor cycle for combined cycles by this invention is concretely 
explained based on the embodiment shown in drawing 1 . In following embodiments, in order to explain simply, 
the same numerals are given to the portion of the same composition as the conventional cycle shown in 
drawing 2 , and the explanation which overlaps about them is omitted. 

[001 l] Drawing 1 is a distribution diagram of the vapor cycle for combined cycles using a steam-cooling type 
gas turbine like the vapor cycle shown in drawing 2 . In the vapor cycle of this drawing 1 . The 
medium-voltage steamy turbine by-pass pipe 3 which opens a medium voltage and the low pressure steam 
turbine steam inlet pipe 1, and the high-pressure-steam-turbines vapor outlet pipe 2 for free passage in 
addition to the composition of the conventional vapor cycle shown in drawing 2 is formed, and the 
medium-voltage steamy turbine by-pass valve 4 is installed in the pipe 3. 

[0012]By this medium-voltage steamy turbine by-pass pipe 3 and the medium-voltage steamy turbine 
by-pass valve 4, at the time of starting. After making it start, cooling the rotor of a medium voltage and a 
low pressure steam turbine (IP-LP gas) with the low temperature steam which in the case of low loading 
closed the reheat stop valve (IPSV), opened the medium-voltage steamy turbine by-pass valve 4, and 
worked by high pressure steam turbines (H.P.), It is made to start, opening a reheat stop valve (IPSV) 
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gradually and raising the temperature of a medium voltage and a low pressure steam turbine (IP-LP gas). 
[0013]Therefore, in the vapor cycle of this embodiment, since heating by the windage loss of a medium 
voltage and a low-pressure steam turbine line can be eased and controlled with the low temperature steam 
which worked by high pressure steam turbines, the rise of medium-voltage steam turbine inlet temperature 
becomes smooth, and the heat stress of a rotor wheel room is reduced. 
[0014] 

[Effect of the Invention]According to the system of the vapor cycle for combined cycles using the 
steam-cooling type gas turbine which becomes this invention. By installing a medium-voltage steamy 
turbine by-pass pipe way and a medium-voltage steamy turbine by-pass valve, the low temperature steam 
which worked without the steam of an elevated-temperature reheat steam line by the high pressure steam 
turbines of the medium-voltage steam turbine bypass line can be used. 

[0015]Therefore, in the case of low loading, in the vapor cycle of this invention, the temperature of a 
medium voltage and a low-pressure steam turbine rotor does not rise with windage loss at the time of 
starting. Therefore, problems, such as heat stress or contact, are not caused on a rotor. 
[Brief Description of the Drawings] 

[Drawing 1] The distribution diagram of the vapor cycle concerning one gestalt of operation of this invention. 
[Drawing 2] The distribution diagram of the conventional vapor cycle. 
[Description of Notations] 

1 A medium voltage and a low pressure steam turbine steam inlet pipe 

2 High-pressure-steam-turbines vapor outlet pipe 

3 Medium-voltage steamy turbine by-pass pipe 

4 Medium-voltage steamy turbine by-pass valve 
HP high pressure steam turbines 

IP Medium-voltage steam turbine 

LP gas low pressure steam turbine 

HPSV main stop valve 

HPGV Main steam control valve 

IPSV reheat stop valve 

1PGV Reheat steam regulator valve 



[Translation done.] 
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